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Summary. The upper reaches of the River Taw were severely polluted 
in October 1975 and there was widespread fish mortality. A survey 
was carried out to assess the recovery of salmonid stocks in the 
affected areas. Salmon showed a rapid recovery and trout have also 
recovered well. Both species have been assisted by widespread 
stocking. Several other species were present. Salmonid and total 
fish biomass was high. Further stocking of salmon is not 
recommended and it is also suggested that stocking with trout should 
be discontinued.
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SUMMARY
The upper reaches of the River Taw were severely polluted in October 1975 
and there was widespread fish mortality. A survey was carried out to assess 
the recovery of salmonid stocks in the affected areas. Salmon showed a rapid 
recovery and trout have also recovered well. Both species have been assisted 
by widespread stocking. Several other species were present. Salmonid and 
total fish biomass was high. Further stocking of salmon is not recommended 
and it is also suggested that stocking with trout should be discontinued.
INTRODUCTION
This report gives details of a survey carried out over the period 8-13 
September 1977, The purpose of the investigation was to determine the recovery 
of salmonid stocks in the upper reaches of the River Taw, following widespread 
mortality in October 1975 when a quantity of farm effluent was discharged at 
Taw Green and dead fish were recorded downstream to the Lapfoi'd Yeo.
DESCRIPTION OF RIVER AND SITES
Between Taw Green' (O.S. ref. SX 653971) and the Lapford Yeo (SS 710093) the 
river consists of riffles and pools, the size and depths of pools increasing 
downstream. The substrate consists of gravels, occasional silty areas, with 
bedrock and some large stones. Tree and shrub cover is dense along both banks 
throughout the reach although access is relatively easy. Sites were chosen at 
East Rowden (SX 654993), North Tawton (SS 654018), Bondleigh (SS 658045) and 
Coldridge (SS 695086). At East Rowden and Coldridgo the same sites were used 
as in previous surveys but the sections fished were much reduced in size. At 
North Tawton and Bondleigh sections previously used were considered atypical 
of the reach and new sections were chosen a little way downstream. The deep 
pools of lm depth or greater were, ignored since e.lectrofishing is inefficient 
in these areas. Otherwise the sections used were typical of the reach.
METHODS
Each section was confined between stop-nets, and was electrofished in an 
upstream direction three times, except at East Rowden where four fishings were 
done because of the lower numbers of fish. The sections varied in area fromty291 to 433 m . The species caught were salmon (Salmo Salar L.), trout (S. trutta 
L.), stone loach (Nemacheilus barbatula (L.)), minnow (Phoxinus phoxinus (L.)), 
bullhead (Cottus gobio L.), eel (Anguilla anguilla (L.)), and brook lamprey 
(Lampetra pla:oeri (Bloch)). Population sizes of separate year classes were 
calculated and adjusted to give numbers / 100m2 . Methods attributed to Zippin 
(1956), De Lury (1947) and Seber and Le Cren (1967) were used and compared.
95% confidence limits were fitted where possible for salmon and trout. Fork 
lengths of salmonids and minnows and total lengths of other species were measured 
and scales taken from 94 salmonids for age analysis. Non-salmonid species were 
aged where possible from length frequency Inistograms. Mean lengths were calculied 
for each year group and mean wet weights were obtained from length/weight curves. 
Biomass was calculated in g/100ra^. Data on population sizes, lengths and weights 
are presented in the Appendix.
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RESULTS
1. Population Estimates
Where three and four catch estimates were made the Zippin and De Lury 
methods agreed (* 4) in eighteen cases. Of the remaining fifteen calculations 
the Zippin method gave much greater estimates than the De Lury method in six 
cases, and much smaller estimates in nine cases. Those derived by the Zippin 
method have been accepted as most accurate except where the estimate is less 
than the sample size, when the De Lury estimate has been used. Where regular 
depletions did not occur the two catch method of Seber and Le Cren was used, 
the final estimate also containing the first or third fishing in addition. 
Usually these estimates were close to the sample size. Table 1 shows the 
population estimates by three methods, and the sample sizes for all species 
separated to ag& classes where possible. Not all stone loach and minnows 
were, measured. Estimates of total numbers were made and proportions of 0+ 
and older fish were calculated from the measured sub-sample.
2. Densities, Lengths and Biomass
Data for individual sites are given in the Appendix. Overall salmon were 
more numerous than trout, 0+ and 1+ densities being salmon 51.59 and 14.68 
and trout 23.31, 6.60 and 1.26 for older fish (all figures/lOOm^). Trout 
were larger than salmon at all ages, which is normal. 0+ salmon had attained 
a mean length of 6.76 cms (range of means with standard deviations 6.52 ±
0.66 to 7,41 ± 0.54 cms)and 1+ fish were 11.99^ cms (range 11.22 1 0.94 to 
13.25 ± 0.76 cms). 0+ trout were 7.76 cms (range 7.50 i 0.81 to 8.15 t 0.93 cms) 
and 1+ trout were 16.04 cms (range 14.88 1 1,50 to 16.77 i 1,88 cms). Older 
trout comprising 2+ and 3+ fish were 21,65 cms (range 20.05 to 23.53 cms).
Trout of 20.3 cms (8") or more are takeable. There were nine such fish from 
all four sites giving a density of 0.63/100m2. This comprises 2.02% of the 
total trout population or 8.02% of the 1+ and older population. The density of 
takeable trout increased in a downstream direction being 0.34/100m^ at the 
top site, and successively 0.46, 0.66 and 1.05/100m^. One fish in this 
category was 1+ at North Tawton, otherwise they were 2+ and 3+ fish. Although 
salmon were more numerous, trout had a larger biomass of Almost 600 g/lOOm^, 
salmon biomass being just over 500 g/100m^. 1+ fish contributed most to its 
species biomass, 61,82% for salmon and 51.71% for trout. The total fish biomass 
was just over 2 kg/lOOm^; salmon contributed 25.07% and trout contributed 
29.86%. Salmon reaching a size of 9 cms or more can be expected to migrate in 
the following spring. All 1+ fish were longer than 9 cms and will produce the 
bulk of the smolt run at 2 years old. A few 0+ fish were almost 9 cms long 
and if growth continues during autumn and winter, as is likely in the South 
West, then a proportion of the smolts will be 1 year old. Prom the Taw and 
Torridge Scale Reading Reports 1965-72 the proportion of 1 year old smolts 
returning to the net catch averaged 2.3% and never rose above 4.6%, and the 
proportion of the Taw rod catch averaged 3.3% and never rose above 4.8%.
Of the other species present the stone loach was the most numerous occuring at 
a mean density of just under 1/m^. Biomass was 477 g/100m^, being 23.73% of 
the total. Without information from otoliths it was difficult to separate the 
older age classes of loach, minnows and bullheads and their calculated age 
distributions may contain significant errors. However, 1+ and older fish of 
all three species were much more numerous than 0+ fish, 0+ loach contributing 
only 1.08% of the loach biomass, 0+ minnows only 2.74% and 0+ bullheads only 
3.48% of their respective species biomass. Eels were present at all sites and
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2 2 had a mean density of 21/100m and a mean biomass of 200 g/lOOm , 9.94% of the
total. No attempt was made to separate eel year classes. Brook lampreys were
present at all sites and they have been included in all the calculations made ■
for densities etc., but the number of lampreys caught is probably a function
of the time spent fishing for them. Therefore, all data relating to lampreys
in this report must be considered as minimal and/or with very wide confidence
limits.
DISCUSSION
1. Inter site differences
Density, mean length and biomass data have been abstracted from the Appendix 
and are presented in Tables 2,3 and 4 so that differences between sites can be 
seen. The greatest salmonid densities and biomass occur at Bondleigh, both 
for salmon and trout separately and combined. There are significant differences 
in the lengths of 0+ salmon between all sites except East Rowden and Coldridge, 
and 0+ salmon at North Tawton are significantly different from those at other 
sites at the 0.1% level of P. At first this was believed to be due to the 
presence of a milk factory at North Tawton, with organic effluents influencing 
fish growth, but densities and sizes of other ages and species are not always 
highest at North Tawton. Whilst the milk factory may be having some effect it is 
considered that other features of the river in this area will have an equal or 
greater effect on fish growth. Total fish biomass at North Tawton and Bondleigh 
is clearly greater than at the other two sites. Since there was no stocking of 
fry in 1977 all 0+ fish must be the product of natural spawning. Variations in 
0+ densities will be a reflection of the number and distribution of spawning 
adults, and of the suitability of the sections for fry survival and growth. 
Densities of 1+ salmon also vary widely from site to site, and this is most 
likely due to the varying suitability of the sections to maintain larger fish, 
Salmon are known to move away from the shallow areas occupied during their 
first year into deeper areas as they become older and larger. Trout fry densities 
vary widely, that at Coldridge being low and unlikely to support a 1+ and older 
population of the magnitude found. The densities of 1+ and older trout vary 
much less and overall the trout population appears to be approaching a relatively 
stable situation.
2. Differences between years
Surveys of the River Taw have been carried out in 1968, 1973, 1974 and 
1975 but none of the sites have been surveyed on every occasion. It was only 
in 1975 that 0+ salmonids were included in the study so most comparisons are 
possible only for 1+ fish. Table 5 shows densities of different age groups of 
salmon and trout. The surveys of 1968, 1973 and 1974 all took place early in 
the year and densities would be expected to fall by September. The figures are 
thus not strictly comparable and can only show general differences. At East 
Rowden, North Tawton and Bondleigh 1+ salmon are more numerous in 1977 than in 
any other year. These fish are derived from the extensive natural spawning 
which took place immediately following the pollution plus approximately 90,000 
hatchery fry stocked in April 1976. At Coldridge 0+ salmon are more numerous 
than in 1975, just before the pollution, although 1+ fish are fewer than in 
previous years. Trout densities at all sites are similar to those found in 
previous years, bearing in mind that previous surveys were earlier in the year.
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The density of 1+ and older trout at Coldridge is almost exactly the same as in 
August 1975, just before the pollution. The percentage of takeable trout present 
at Coldridge in 1975 was 43.8% of the population excluding 0+ fish, whereas 
in 1977 it was 2.02% of the total, and 8.02% of the older fish. The oldest arid 
largest trout caught in this survey was 3+ and 29.6 cms. In pi'evious years 
the largest trout caught in this reach have been 27 to 33 cms and these have 
been very few. The river between East Rowden and Coldridge would appear to 
be incapable of supporting trout much larger than 30 cms. The inherent high 
productivity of the River Taw the lack of competition following the
pollution has probably resulted in young and stocked trout growing more rapidly 
than normal and there is a numerically strong group of fish just under the 
20 cm limit. In 1978 these fish will be growing through the limit and the 
number of takeable trout will be similar to those in previous years.
The small numbers of loach, minnow and bullhead fry indicate that 1977 was not 
a successful spawning season for these species. There would seem to be no 
physical or chemical reason for this and the most likely cause is a lack of 
spawning adults i.e. fish themselves hatched in 1975, which would have been 
killed in October 1975. Any survivors, supplemented by fish which migrated 
into the area, spawned in 1976 and their progeny have survived well, probably 
'dErom lack of intra-specific competition. In 1978 the number of spawners present 
is likely to be high and subsequent fry populations high and back to normal.
3. Comparisons with other streams and rivers
Mann (1971) investigated three hard water streams and one soft-water 
stream in southern England. Trout, salmon, bullhead, minnow, three-spined 
stickleback (Gasterosteus aculeatus L.) and stone loach were present at most 
sites. The bullhead was the most numerous species at all except one site, 
and salmon were generally few in number. The biomass of all salmonids ranged 
between 0.5 and 22.8 g/m2 in July/August. Biomass is usually highest in 
September so for comparisons with the data from the River Taw these figures 
may be too low. Total fish biomass ranged between 2.9 and 26.7 g/m2 .
Horton (1961) investigated trout populations in the Walla Brook, Dartmoor, 
and recorded a biomass range of 0.8 to 1.9 g/m2 in October. . No other species 
were involved.
Egglishaw (1970) working on the Shelligan Burn, Perthshire, recorded 
salmonid biomass between 12.5 and 19.3 g/m2 in autumn. No other species were 
involved.
The values obtained on the River Taw are in the upper range for salmon 
and trout, and for all fish species together, the total biomass at Bondleigh 
being higher than records quoted here. From a subjective point of view the 
sites on the River Taw seemed to be as good as or better than most others 
already fished in Devon and Cornwall.
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CONCLUSIONS
S in c e  sa lm o n  spend  o n ly  two y e a r s  i n  th e  R iv e r  Taw, r e c o v e r y  o f  th e  j u v e n i l e  
s to c k s  w i l l  be c o m p le te  a f t e r  two sp a w n in g s  and t h i s  w ould  a p p ear-  t o  be th e  c a s e .  
L ack  o f  s m o lts  c a u s e d  by th e  k i l l i n g  o f  two y e a r  c l a s s e s  w i l l  be  p a r t i a l l y  
c o m p e n sa te d  f o r  by th e  i n c r e a s e d  s u r v i v a l  o f  f i s h  spaw ned i n  1 9 7 5 /7 6 . S u r v iv a l  
w o u ld  have  b e e n  b e t t e r  th a n  n o rm a l b e c a u s e  i n t r a - s p e c i f i c  c o m p e t i t io n  was 
r e d u c e d .  N a t u r a l  sp aw n in g  i n  th e  R iv e r  Taw i s  s u f f i c i e n t  to  m a in ta in  a 
p r o d u c t io n  o f  s m o l ts  w h ic h  i s  p r o b a b ly  n e a r  m axim al and i t  i s  s t r o n g l y  recom mended 
t h a t  f u r t h e r  p l a n t i n g  o f  f r y  w ou ld  be w a s t e f u l  and in d e e d  may be d e t r i m e n t a l  by 
c a u s in g  i n c r e a s e d  c o m p e t i t io n .  T ro u t  o ccupy  th e  f r e s h w a te r  h a b i t a t - f o r  much 
lo n g e r  th a n  sa lm o n  and some sp e n d  a l l  t h e i r  l i v e s  t h e r e .  I t  i s  e x p e c te d  t h a t  
t h e  s e a  t r o u t  com ponent o f  th e  R iv e r  Taw p o p u la t io n  w i l l  h av e  r e c o v e r e d  f o l lo w in g  
sp a w n in g  i n  w i n t e r  1 9 7 7 /7 8 . The brow n t r o u t  com ponent h a s  b e e n  a s s i s t e d  i n  
i t s  r e c o v e r y  by  s to c k in g  o f  0 + , 1+ and 2+ f i s h  a f t e r  th e  p o l l u t i o n .  I t  i s  
s u g g e s te d  t h a t  f u r t h e r  s to c k i n g  w i th  t r o u t  i s  u n n e c e s s a ry  s in c e  th e  1+ g ro u p  
a p p e a r  to  be n u m e r ic a l ly  s t r o n g  and  e x h i b i t  r a p i d  g ro w th . The num bers o f  t a k e a b le  
t r o u t  i n  1978 w i l l  p r o b a b ly  be s i m i l a r  to  th o s e  fo u n d  i n  p r e v io u s  s u rv e y s  and 
i t  i s  u n l i k e l y  t h a t  th e  u p p e r  r e a c h e s  o f . th e  R iv e r  Taw c a n  s u p p o r t  a  l a r g e r  
p o p u l a t i o n .
R.M . H a m ilto n , 
F i s h e r i e s  B i o l o g i s t .
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TABLE 1. POPULATION ESTIMATES MADE BY THREE METHODS, AND THE SAMPLE SIZES.
Salmon Trout Loach Minnow Bullhead Eel Lamprey
Fisheries Survey of the River Taw 1977
0+ 1 + 0+ 1 + Older 0+ 1+ All All 0+ 1+ All All All
East Rowden
Zippin 48 67 45 40 49 ' 20 24 6
De Lury 50 85 47 37 47 21 24 5
Sample 46 73 48 9 2 7 36 43 4 3 21 24 5 3
North Tawton
Zippin 118 33 105 35 830 376 151 250
Do Lury 118 34 98 37 820 • 134 215
Seber/ i
Le Cren 90
Sample 109 28 97 30 2 573 278 68 145 42
Bondleigh ■
Zippin 314 63 138 27 297 113 119 60 32
De Lury 326 65 135 30 374 116 185 117 48
Sample 270 59 124 26 ,7. 196 103 69 39 11
Coldridge
Zippin 224 318' 290 112 47 49
De Lury 225 340 302 120 50 46
Sample 206 4 23 22 6 248 206 96 39 36
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[’ABLE 2. DENSITIES OF FISH IN NUMBER/100m2 , ALL SPECIES, ALL AGES, AT FOUR SITES.
Salmon Trout Loach Minnow Bullhead Eel Lamprey
0+ 1+ 0+ 1+ Older 0+ 1+ 2+ 0+ Older 0+ 1+ All All
Sast Rowden 16.49 29.21 '-16.49 3.09 0.69 3.09 13.75 - - 1.37 1.03 7.22 2.06 . 1.03
tforth Tawton 27.25 7.62 24.25 8.08 0.46 60.05 131.64 - 47.34 • 39.49 13.16 21.71 49.65 20.79
Bondleigh 103.97 20.86 45.70 8.94 2.32 7.28 84.77 6.29 12.25 26.16 6.29 33.11 19.87 10.60
Doldridge 58.64 1.05 6.81 6.28 1.57 5.50 73.56 4.19 26.44 49.48 3.14 26.18• 12.30 12.83
IA3LE 3. MEAN LENGTHS OF FISH IN CMS , ALL !SPECIES, ALL AGES, AT FOUR SITES •
Salmon Trout Loach Minnow Bullhead Eel Lamprey
0+ 1+ 0+ 1+ Older 0+ 1+ 2+ 0+ Older 0+ 1+ All All
East Rowden .6.54 11.22 7.50 14.88 20.05 2.50 8.81 - - 6.15 3.67 7.10 25.84 10.17
NTorth Tawton 7.41 13.25 8.04 16.77 22.05 3.30 8.29 - 2.21 5.94 3.81 7.45 16.39 11.19
Bondleigh 6.73 . 12.35 7.58 15.36 20.38 3.23 9.23 12.43 2.00 6.31 3.80 7.29 15.42 11.53
Coldridge 6.52 12.05 8.15 16.32 23.53 3.31 7.63 11.12 2.05 5.67 4.05 6.56 22.03 9.34
TABLE 4. BIOMASS AS WET WEIGHT IN g/100m2 ’TO THE NEAREST-WHOLE GRAM, ALL SPECIES, ALL AGES, AT FOUR SITES
Salmon Trout Loach Minnow Bullhead Eel Lamprey
0+ 1+ 0+ 1+ Older 0+ * 1+ - 2+ 0+ Older 0+ 1+. All All
East Rowden 56 511 86 127 74 <1 88 - - 4 1 40 56 2
North Tawton 135 221 158 388 61 17 698 - 5 105 10 139 382 50
Bondleigh 385 490 244 393 239 2 627 120 1 84 5 199 127 • 29
Coldridge- 194 23 46 333 251 2 298 55 2 111 3 110 234 18
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TABLE 5, DENSITIES OP SALMON AND TROUT RECORDED DURING PREVIOUS SURVEYS. 
NUMBERS/lOOm2 .
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June May August August September
1968 1973 1974 1975 19774 *
East Rowden S 0+ 16.49
1+ 0.75 0.62 29.21
T 0+ 16.49
Older 8.0 16.4 3.78
North Tawton S 0+ 27.25-
1+ 0.9 2.9 0.66 7.62
T 0+ 24.25
Older 3.5 18.0 3.2 8.54
Bondleigh S 0+ 103.97
1+ 14.5 20.86
T 0+ 45.70
Older 8.7 11.26
Coldridge S 0+ 9.9 58.64
1+ 10.4 3.8 1.05
T 0+ 2.1 6.81
Older 6.1 7.9 7.85
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f3pJJN DIX
Details of fish populations at all sites, showirig sample sizes, calculated populations, 
>me with 95% confidence limits, densities, mean lengths and standard deviations, mean 
eights and biomass /100m2 for separate year classes and species and for all species 
>mbined.
/100m2
cms
D.
1^00m2
3. g/100m2
.ital g/100m2
= sample size
= calculated, population i 95% confidence limits 
= Density
= mean length in cms.
= standard deviation in cms,
= weight in grams of a fish of mean length 
= Biomass, each year class separately 
= Biomass, each species separately 
= Biomass, all species, all ages
a st Rowden
salmon 0+
1+
trout 0+
1+
Older
bach 0+
1+
innow 1+
jllhead 0+
1+
el
lamprey
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,eth Tawton Total g/100m^ = 2367.62
n N N/100m2 Lems ++ S.D, g g/100m2lmon 0+ 109 118*13 27.25 7.41 0,54 4,95 134.89)
1+ 28 33+16 7.62 13.25 + 0.76 29.0 220,98)out 0+ 97 105+11 24,25 8.04 0,89 6.5 157,62)
1+ 30 35-14 8.08 16,77 T 1.88 48.0 387.845
Older 2 2 0.46 22.05 133.0 61.18)
ach 0+) 573 260 60.05 3.30
++ 0.95 0.28 16.81)
.1+) 570 131.64 8.29 1.33 5.3 697,69)
mow 0+) 278 205 47.34 2.21
V
+ 0.44 0 . 1 1 5,21)
Older) 171 39.49 5.94
4-
1,02 2.65 104,65)
llhead 0+ 26 57 13.16 3.81 *T 0.35 0,73 9.61)
1+ 42 94 21.71 7.45 0.70 6.4 138.94)
1 145 215 49.65 16.39 7.7 382.30
raprey 42 90 20,79 11.19 2.4 49.90
Sp.g/lOOm 
355.87
606.64
714.50
109.86
148.55
382.30
49.90
ndleigh Total g/100m2 = 2944.08
n ■' N+ N/100m2 Lems
+
S.D. g
2g/lOOm 2Sp.g/lOOm
lmon 0+
1+
270
59
314-r28
6 3 - 9
103,97
20,86
6.73 
12'. 35
+ 0^55
1.19
3.7
23.5
384.69)
490.21) 874.90
out 0+ 124 I3 8 7I6 45,70 7.58
¥
0.88 5:35 244.49)
1+ 26 27-11 8.94 15.36 1.87 44.0, 393.363 876.81
Older 7 7 2.32 20.38 4. 103,0* 238.96)
>ach o+; 22 7.28 3.23 0.67 0.26 1.89)
1+J>196 256 84.77 9.23 + 1.24 7.4 627.303 748.702+‘ 19 6.29 12.43 0.49 19.0 119.51)
Lnnow 0+
Older
35
68
37
79'
12.25
26.16
2.00
6.31
T
+ 0,280.59
0.08
3.2
0.98)
83.71) 84.69
ullhead 0+ 11 19 6.29 3.80 + 0.29 0.72 4.53) 203.191+ 58 100 33.11 7.29 0.97 6.0 198.66)
el 39 60 19,87 15.42 6.4 127.17 127.17
arnprey 11 32 10.60 11.53 2.7 28.62 . 28.62
oldridge Total 2g/lOOm = 1679.19
n $ N/100m2 Lems
+
•f S.D. g
2g/lOOm 2Sp.g/lOOm
almon 0+ 206 224-14 58.64 6.52 0.66 3.3 193.51) 216.611+ 4 4 1.05 12.05 + 22.0 23.10)Trout 0+ 23 26 6.81 8.15 t 0.93 6.7 45.63)
1+ 22 24 6.28 16.32 *r 1.39 53.0 332.843 629.67
Older 6 6 1.57 23.53 160.0 251.20)
jOach 0+] 21 5.50 3.31 + 0.51 0.29 1.59)1'4-J[248 281 73 ..56 7.63 1,21 4.05 297.925 354.82
2+j 16 4.19 11.12 13.2 55.31)
Minnow 0+3j206 101 26.44 2,05 r 0.45 0.09 2.38) 113.71Older? 189 49,48 5.67 ■r4. 1.06 2.25 111.33)
Bullhead 0+ 10 12 3.14 4.05 T1 0.36 0; 88 2.76) 112.721+ 86 100 26.18 6.56 -r 0.79 4.2 109.96)
Eel 39 47 12.30 22,03 19.0 233.70 233.70
Lamprey 36 49 12,83 9.34 1.4 17.96 17.96
